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h .t ‘ . PRIVATE RETURNS TO CRADUATE EDUCATION . N

. // . . |

Walter W, McMahon* ' .’

! I. Introduction £

- 4 y ! %
Private returns that students and their families exXpect to receive

from grarfuat? education are an important igfluence on their decisions to
. . . .
invest their time and pther resources. Private returps influence the
'u' . “ 4
. .
({ ; relative choices made by, individuals between investment in education, and in

[y
£

consumer durables, Pealth, and other forms of capital that yield returns

-

later in the 1ife cycle. They atéof_interest as a key source cf an

-

eventual response of supplies ih postgraduate job markets to changes in

N~

= ”/

demands. . - ) . .
- - 'S ‘. L]

»
.

Since graduate edication increases the ﬁoneta%? value of éoik-time,
v e :}i N a -
iy 1s reasenahle that it shéuld also incpea?F the Value of consumption

[y

time. This means that- there, are also\Prgiate ron-monetary’ returns, and ]
- . i ’ . » a
L (l>///”\ since these also have an influence on why families invest in graduate

s - "education, non-monetary retufns will be congidered separately later in '
N ‘ * l ) - *
v " the paper. Differences in what students expect to earn amd what the
f . : .
Census data indicates i¥ actually being €arned at each age will be

-

considered first, for this also affects decisions. Then the 51fference

-

between private returns and social. rates of return will be defined and

.

repottsd by occupational field. Finally, the primary emphasis on why

., students and their families invest in gtéﬁuate education will be further
v . . .

-

developed and tested in the concluding part ‘of che'paper. .

r

£

The microeconomic data is from a nationwide sample of 5,346 current
4 . - .
. . Af . / -
students collected as part of my broader study on Why Families ‘Invest in .
2 . ~ ==

T T

Higher Education.” About 507 @f these are currently juniors and seniors

.

*The author is Professor of Economics at the University of ,I1linois,
Urbana. This research is supported by the National Institute of Education,
o - D. H, E. W. The content however remains the sole responsibility of the author,
’ - -
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planning graduate education, ¥ have calculated the ex ante as well as the ex’

post private ard social rates of return for the graduate degree program

planned -by tzch of these students by supplementing che data tapes with

*

tiie costs g%d returns—of graduate education intc account and” permit cor-

-«

« parisohs by sex, race, educational level, and occupational objective. -

-
.

Current students do not appear to be anticipating the undergraduate .

the relevant data from tge 1970 Census, ‘;;:;E‘Vates of return take both i
- . ¥ .

§

i

:

|

enrollment declines predicted for 1980 and their affects on academic versus
non-ucademi¢ job markets. It is decisions they have alreahy tentatively

\madé. however,.thét will affect éupplies in postgraduate job markets in

1979 and 1980, , 7 :

£ . ’
I1I. Rates of Return -

”

' -

Distinctions among rates of return and the methods by which they

have been:calculated need to;be'btie‘ly explained before the results are

/
considered,’ . .
- * \
Eﬁ Ante versus gg‘Post Rates gg Return =

, z

Ex ante are distinguished from ex post rates of return by the

cht that ex ante rates depend upon what the student expects to earn, whereas

i e o

ex post rates dépend upon what compe;rable persons who ‘have made similar ‘

educational decisions are earning as given b -2 by current census data.

S

Ex ante rates are relevant for analysis of the behavior and invest-

men;‘declsions made By individuals, whereas the ex post rates are the ones

used to indicate wﬁether a past investment decision has been a goéd one

3




or a bad one. Ex post rates are less useful for the‘analysis of the. behavior

o} individuals, although they may of course influence »expectatiopé. ‘The ~

L .
private rates,whether ex ante or“ex postycan be used by families)td compare
. . w®
the relative profitability of dif;erent kinds of investments ayailable to .

2
)

them, “ but it is the ex post rates that are nprmally seen in the literature, ) ’

Private versd%,Social Rates gg_éaturn.

Anothe;\imgercant distinction is between the private and social rates

c L d

of réturn, Private rates relaté private costs of graduate education dncurred

by the 1ndT'1dua1 to the‘incremenr in returns realized by that fhdividual. {
’ . - ’

Social rates of return as.technically defined currently take into»egcqpnt

the full cost of gr'adua\ter education to society’ 1.nc1uding those subsidized ‘

3

by-taxes, ‘endcwment funds, and scholarships. The retu;gs 1nc1uded in the formal’

defipition of SOcial rates use income béfore taxes, rather than the &fter

*  tax income used in computing private rates, These taxes.paid are not a private

return but a contribution that the individual makes to society for the support

_____—of public goods and externalities,and hence to society's benefits.

)

- Social rates are the ones relevant to educational planning., They

R T I P T

can offer guidance to those educational administrators interested in ration-
& [} -

al resource allocation as.to\ which graduate curricula should be sybsidized

and which contracted to obtain the greatest advantage‘for the society. How-

.

< ever careful judgements are called for since social rates by reflecting only
individual income taxes paid do not necessarily adequately reflect non-mo: 2tary

*

equity faspects or externalities unique to some professions.

~

—~\‘\zﬂ“method of Calculating Rates of Return .

To explaih brietly tle method of calchlating-these monetary rates of - .

I

return first note that separate rates are computed for each individual'stuj

dent. The rate of return is that rate which disgounts the stream of net, \’::>

returns added by the entire advanced degree program and equates its present.
o ' \

‘value to the cost of the student’s time and . . ’

:i. " 2 ~ b .‘ . R “ ° . =

.




. - .
- money resources invested. < The net returns gre discounted backward and
> ;

2

the costs compcunded forward to the date of graduagon. The rates ,aré mar-

[y

ginal rates to the entire postsecondary level, rather than -applying to mafginal

years at the graduate level alone. So the rates tend: to be somewhat higher

than those-at the ‘margin if sﬁhdenté yere to;delay their career decisions

[}

until finishing their B.A., but to fcllow the normal patterns among levels and fiéi

— .8

To obtain the stream of net returns attributable to advanced education,

»
- &
.

ex ante returns are based on what the student says he expects to earn at grad- "

- .
uation and twenty-five years la and ex post returns on eéfnings received
, . T -

R ;
by a person of the same raé{i\fff:/gduqafional_attainment, and occupational : 3
. v . . 1

*

.objective as given by census data. The ex ‘ante age~earnings profile was . RN
1 N . ‘ ) had ’ b 3
constructe&°xftoh the points given by ‘the student by fitting Hanoch's vy, é
. i =j

age~earnings curves. From these total earnings at each age,én amount equal
to what could have beer earned with only a high Aclreol education at eacﬁ
age by a'petson of the same race and sex was subtracted, The net éiffer-‘
nce was mu{tiplied by an alpha coefficient of .%6 which is8 the ?ne'most
frequently used to retain that portion of the incremenmt to earnings
‘that is atttiﬁgfable only to higher educatfon.

The private costs of the investment ne;;:; to yield this return aré

4 * N N
‘computed by adding the gost of the student’s time as measured by s fore-

gone eaningsl, plus actual tuition and fees ﬂet of ‘all grangq, plus expend-

itures on books. Social costs add state approptiations Per student,
1 ]

*

- - . ,

1Foregone earnings are computed by determiming what is earned by a
person of the same ‘race and sex with a high schoot diploma for four years
plus earnings of similar persons with a BA for the number of years planned
in graduate school. The value of the time not invested in learning is sub-
tracted from this, and measured by part~time job earnings cumulated to grad- -
uation. This has the effect of treating about half of all teaching and
research assistantship time as straight work rather than on-the-job training.
Differences in annual costs among graduate degree programs which would have

a significant effect only on the social rates have not been taken into

account but are curtently being studied.

| . : (]

.
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endowment fund and gﬂ?t income per studen d Federal grants to obtain
the cost to the.society., Private costs are)lowered by grants that average

$482 received by the financial aid applicants in the sample. These grants

-

tend to raise the privafe tates’ of return slightly above what they would '

‘

otherwice be; but do not affect the social rates of return.

.

: ) o ¢
)

\ .
III. MonetaryReturns to Graduate Education- ..

~

. , "
Private Rates of Returnl ¢ .

The ex post‘%rivate ratgs of return shown in Table 1 are 12% for -

the advanced degree programs planned by whité males. This rate which has

-]

" been computed from the 1970 -Censius data is petter than the- 8-10% ‘available

to students and their familieé on alternative types of investments. There
i8 no evidence that the rate of refurn as of 1970 was lower than in earlier

»

years, for' this 12% is right between the 152 estimated by Schultzz'and the

7% estimated by Hanoch3 as the rate of return to groduateibork usiné 1960

!

/
~ b /
B L] °

U.S. Census data.

It is intéresting however, that current student§ consistently over-

estimate the earnings to be received after compietion of the graduat;

degree programs they have chosen. 'The ex ante rate for white males is

-

16% phich indicates that Ehey expAct to receive 4% more than what the v "

”

1970 Census data indicates persons reteive of the same sex,: race, con-

. templated educgsiizfl attainment, and occupational choige. - * g
- ¢ . *
. \ . \ /

2r .. Schultz, "Human Capital, Policy Issues and Research Oppdrtunitie%"_
p- 38. ' ’ “.
E { . ' .

3G.'Hanoch, YAn Economic Analysis of Earnimgs and Schooling', Journal

of Humdn Resources, II (3).
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Table 1

Private Rafes of Return to Craduate Degrece Programs

Ex Ante and Ex Post, By Race and Sex

i

T

Ll

Students Planning " Ex Ante Ex Post | Difference
Advénced Degrees Private aPriva;e' , Ex Ante
. g .
(Currently Seniors) | Monetary -?ﬂpﬂet&g& Over
» . ¥ P !
e b ' :
n | Ex Post”
' 1Y
Male 460 ° 5% .-
Fhite 379 4
. " Black 54 17 .
Mex./Span. 20 1
. . '_ = o .
~ ' .
Fenmale ,: 522 262 |, 162 8%
White @ 349 21 15 6°
‘Black 122 34 16" ‘18 ‘
Mex./Span. 36 28 23 | .. 5 Jf ]
'Qontrolling,for Ability Level; High Ability Quartiles Onlya:
\ Y
Male
C N hite 288 17 13* 4
’ %
~ "Black 6 51 20 31
Female - "
White 231 20 ‘94 6
Black 8 | 33 h 12
a.) The American College Testing Program Comprehensive Test Score
have been 22 or above (top 2 quartiles). It eliminates manz;j;azks.
The assumption in the léwer section of the table is that this/is
more typical of the graduate educat%on programs realized both by -
these students and in the Census data.
b.) Selected from among the },346 in the total sampie by choosing only

1.) 1974-75 seniors, 2.) who plan graduate study,
items of . information in column 1-3 are midsing so that exactly the

same studentr appear aoross, each row.
E 5

D

3,) for which no ¢ .
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It is also éignificant that private rates of return, bothilx ante

[}

anq ex post, are higher for blacks and for'females: The ex post rates
, -~
4re higher largely because thgir opportunity costs are lower, which em-

rnasizes the importance’ of the cost'of ‘the student's time 2s an important

LS

cost factor in calculating prospective returns.

But the overestimation by blacks of the returns to be expected is

T~
-ven more pronounced. It could be interpreted as consistént with recent

-~

* studies by F. Welchz ‘that have found that the rates of return for blacks™

v °

schooled in the 1950's and 1960's do exceed thre rates of return for whites, -

\

and that there has been g'more recent upvard drift. Thd black students

in this sarple clearly gxpéct that upward drift to cont:lnue.5

«a

»

It is also fnteresting;that whites'plaqniné toward advanced degrees tend’

N t

it] |

hY
to expect their age-earnings proﬁTles to beiflétter than the age earnings

profiles given By the 1970 Census| data. It is well known that rnings peak more
- N Y e

~

at later ages for those with advapced education; and lessfor those with -

»

less education. White males planning adyanced degrees tend to overestimste

the contribution their programewill make to their earnings at the age at _ .

which they graduate in‘relationyfo the earnings of othars of that age who
. have been in  the labor force. The'inc}ement they-will receive 25 years

. later is far less seriously overestimated. (The expost -increments are /

\ A - -
§787 at graduation, and $4033 25 years later; the ex ante increment is
4 4 K a

$3,095 at graduation). . (’ -

X .

N .
PO

AF.’Felch, "Black-White Differences in the Returns to Schooling,"
AER, December 1973, 63|, No.5, pp. 893-907. .

-

‘Subst blacks in the sample are in the lower test score quartiles. )
The tests reflect prior schooling, and its adequacy (vhich may change)
but in the meantire high expectatious may leave some persons frustrated.

°

)

"'y

i
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Social Rate of Retum ' .

The dverall social® rate of returrr to the graduate education programs

» L3

v planned ‘l\)y current students is 8% as stiown’ in Eible 2, Column 1. This , (\

is b'elovf. the 147 ex post private rate a;;plying to all students planning

- -

f . ~
\ : ™ 0 )
. .
. . N
. f

graduate work khown in’ Column 2, and this is typical of the 3 to 6 per-
centage ;'Toiot difference that is normally found since private returns -
,.are increased by subsidies to s;udg'nts and to institutious.6

-~ Differences iv sdcial rates of return by occul;atioﬁ are shovmrin

o . . D . -

Colum 1 but these most: be exgminqd with caution because all of ‘tl;né re-

LY . ‘,w .
fums are notﬂ dge enly ]:o edycation and because non-mooetary ex.tgrnélities
generated by so;ie occupatio;s lare net includeo.\ For exainr;le, the so'ci'al ‘.

b Ad

returns which include income taxes paid are high for managers and pro-

prietors, but managers are sel cted on-the-job so ‘Census data woqldn P r
e ) 4

intlude all who have had. grgdu?te training, and self-employed proprietors

eamings may inglude some non-lqbor incdme from inhgrited family businesses.

Social returns to unedioa} and dental occupations of 18% are also high in-

. v -
t A}

relation ‘to costs,'but ~there- are some extra gosts that are not include'd pind S .
. the rates of re‘tum are also kept ‘high'b; t.‘he restrirtions on entry into .

i \" thesd proressmns \imposed by admiss;ion cntet:ia-and quotas. The lower social .\‘

. E\ates of ret.urn for musicians, clergy, and other fie‘qu ip the bottom half ’ .
of .the t;ble ocgur because only monetary returns’ arg measured and .would bo' . "\ _—
ir}creased if 'non-monetayy social benef;ts could‘ pe {ncluded. ) . 0\ |
The Sup‘P.LY éesponse« R ‘ ' 7 S e ‘ o

' ’ There is some.eviden‘ce of recent responses -to these kinds of différenoes"

-
.

in ex post and ex anﬁe—-ﬁi’vate rates of return by students and their, families.

B . . .

6'See G. Psa'i:ha'ropoulos, Retomi:tﬁ Ed&cation, Flsevier, New York,

1973, p.5 . [ -

-
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Table 2

Ll
- 2

¥ Ranked bty Size of Social Rate (bxzcluding Externalitjies)? NN

® [
- T
[

*e - N
Social and Private Rates of Retur bv Graduate Degree 0“‘1ctive

_all cases gere excluded, 1f any one rate was missing.

G

specific externalities equity aspects.\ Differences in
cost-per—graduate-year also are not re

numﬁgr of graduate years required or included.

. . . '¥

. ) * - . -3
oo - | Ex Post | ExPest' | Lxante
, o s Social Private Private

, ‘Ugnetaxy Mopetary Menegary
v : S © Ratre Rate, Rate
All Fields 8 14 S22
‘hnager (Mfg.) ' 21 ¢ 32 .1 ,“24
Proprietor (Self E*p) 20 32 .22
Doctor 18 27 29
Lawye¥ 17 .24 -+ 23
Yaqager (Other Salaried) 11 15 . + 32
Artist, ccrmercial - 11 R 13 24
Other Professional 10 19 26
Oth r/’[ec‘m\ca\]. ' 10 a 13 15 -
Enginéer .- q. 9 17 k 26
Accountant ] ' "9 .17 28
Natpral Scientist 8 11 11
Govt. Official . -8 11 52
Chemist 7 ] ‘9 9
Architect 6 10 f 31
Social Sclentist 6 11 13
Social Wosker 6 12 22
Teacher (El., Sec.) 5 11 20
College Professor 5 ‘8 12
Pharmacist R 4 11 g 9*
Author, Editor o 3 5 20
, Yed. Technician 3 6 ¢ .18
" Misieian | 0 1 " 21
., Clergyman * -16 . -6
: : {
[ /‘

a.) Comparisons across each row involve the same students since

\
*b.) Differences arong occupations ‘do not include occypation-

ected, although
differfences in graduate costs due to differences in the

I
s
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. the opportunities available in these fields.

dater inﬂthe llfe cycle during leisure time hours. They-haﬁe a clgér

. . / . N l.‘

Following a slowdown in 1970~-71 at the end of the recession and of the
artificial stimulus provided,by the d;aft, first year full-time graduate

enrollments increased in 1973—74 (over 1972-73) by 10.98% in Business

4

Management fields7 and by 11.6%" 1n medicine, law and partially-graduafb

~

allied health schools. Total full time undergraduaté and graduate en-
. * ~ 4

rollments increased by only 1,8% nationwide in 1973-74,8 so these 10-11%

T

| rates of incredse are likely to be highér than the avers -> in response to

3 I3

) -

/

+ /‘
ITI.” Non-Monetary Returns to Graduate Education

\

It 1is aiso important to consider the non-monetary private retqrné stu-
dentsi#expect to receive irom graduate education and the extent to which their

decisions to invest are influenced by.these. .,

£l

“Non-monetary returns are those returns from human capital generated’ ;
. v

\ !
theoretical basis in economicé in the analysis of ;the value of consumption

.

L

time. The idea is that later in life the studént uses his consumption-time

hours togetuer i .. market g?ods to produce all final satisfactionS? Ad~

a

vaqced education increases the efficiency of this non-market time, and

«

hencé its vélnq,lo just as it increeses the ﬁroddctivity and hence the value

of the time the student will cqntribute to the job market.

7Computed from Graduate Study in Management, 1973-74’(and 1972-73 edition),\
Graduate Business Admissions Council E.T.S. 1973, pp. 29-35.

8From Garland G. Parker, "College and University Enrollments in America,
1973-74", Intellect, 102<(February 1974), p. 324, ,
9See Gary S. Becker, "A\Theory of thé Allocation of Time", Economic
Journal, Septamber 1965. L
loéee Robert T. Nichael The Fffeci OJ “ducation og the Efficienty of
Conswmption, NBLR Occasional Paper No. 117, Columbia University Press,

New York, 1972 T

‘
o) \\

.. 1 —
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The n6n~maﬁvtary private returns shown on the right in Table 3

index ways that qtudents expect their advanced education to increase
the value of their‘consubption-time later in life. These indices then

are - -~~te. into value terms by use of opportunity cost concepts that

-

res. . .ua the non-monetary private rates of return shown in the first/

0y

column of Tables 3 and 4. . T,

Specifically, thé students surveyed were first asked to report on //
C . : C - /
the importancé to them of each of 15 different kinds of potential bene- '
11

£its to tﬁgir non-market time. The list was not meant to be exhaustive;

\

‘unny ad itlonal non-monetaqy privag- benefits are discussed in the litera—

ture, but almost all of thése can be included:within one of the 15 .
> [ 4

types of.returns -these students were asked to think about. The result
is an ordinal index of expected non-mdnetary benefits specific to each

student. This much is ccnfined~fo ordinal utility and involves no inter-

personal comparisons (and hence is a part of pure economics), but it is’

.

hopeless for summarizing the results. So a factor analysis was performed
R :

for grouping the non-monetary berefits Qsing the factor weights into the
three compohent factor indices showmn in\Table 3, and to group these in

turn into a single non-monetary return index for each student. The factor

weights are like market prices' in that td;y depend on the preference expressed

1

~ K}

/ .

e

11For items as they appear in/the original questionnaire, see Walter W.
McMahon, Investment in Higler Education, D,C., Heath, Lexington, Mass.,
:1974, Appendix D, questions 5A-E and 6A-J.

2See Western interstate Cormission fdr Higher Educstion, The Outputs
of .Higher Education: Their Jdentification Measurement, and Evaluation
__— (Boulder, Colorado, 1970) for a list (pp. 5-6) that includes private
non-monetary benefits, For papers on impacts sec L.C. Solomon and
P.J. Taubman, Does College Matter? (New York, Academic Press, 1973).
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Table 3 =

Non-Monetary and Total Ret®mns Fxpected

from Craduate Ecucation

\ Y
! v ’ Indices o
Expected | Total T o Non-Monetary keturn
Moo= lonatovy, L ovwe B OTTOD ST Component Indiceg ‘
Brivate fMen, = WOLL 7L g Consumption fearing Finding an’
) Rate of | Private Tadex Time . Next Fducated
B I _Frre ; Soticfaction, Cenekaticn Snerce
By Degree Objective , . : ’
 Asgociate 22% 60% | 3.62 | ¢ .91, ' 2,13 .58
- h T
BA ~ 14 39 b 3:50 © .86 - 2.07 .57
Graduate 10, 31 1.6 " .80 1.98 157
&raduate' Objective's 1675 317 ! 3.136 .80 N\ 1.98 .57
. I { s J - e
Female - | 3.23 .78 1.91 | .54
’ ! - 1 . e _
White 9 28 : 3.39 .78 2.05 .57
Black 16 4 . 3.05 .79 1.75 .51
Other 11 36 - 3.00 .73 1.75 .52,
Male . 3.52 .83 2,07 .61
White 8 23 3.64 .84 2.]:7 .63
Black - 13 37 3.26 .83 1.86 .56
Other 7 ‘21 3.0 " .78 1.92 .60
'
‘ s ~ -/)
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N
1

by others for each type of non-monetary return (1.e market demand),

T but are uhlike market prices in that they are independent of the pro-

/

. . : : 13
duction costs (i.ec. the supply side).

The results vere somewhat sucprising in that ;pe most important

[ 4
non-ncletary return expected by those plamning advanced degrees is the

A\ ]

desire ‘'to serve the next generation by more competently rearing future

—

. ' children." This type of return is equally important for males and females.

" The second most important factor for these 1974-75 seniors is "consumptiqp—

P

. . r -
‘ time satisfactions," although for 1974-75 juniors (not shown here) this was

.. the mpst important non-monetary return. "Consumption-time satisfaction®

- - -

includes in order of*importance first "a continuing~inteteét in reading -

L

and new ideas," sécond, '"beccming more broadminded, concerned about others,

.fourgﬁ "meeting-and conversing with interesting people,” fifth "expected

service to society,"” and sixth "to enjoy ‘greater personal satisfaction.”

1

Externalities overlap with private returns to some extemnt, as is illustrated
N . .
by the private returns students may expect from ''volunteer civic .

B

leadership” and "expected service to- society." But in my opinion these

kinds of motivations often yield external benefits to society far in

»

excess of the private returns.
The least important of thc three broader nbn-mohe?aty factors

\
produced by the factor analy:cis was cxpected returns tglated/to "finding

-
N -

13, !
To 2dd ub the "utility" each student expects from all the/non-monetary
teturns; the factor weight. of each of the fifteen types pf return
(1.e. the shadow prices) were multiplied by the intensity of preference
for each type (i.e.'very irportant,” to "not important™) that he reports
. _ for each. “The result is a orice times quantity type in?tx of the non-
’ market benefits he expects to receive.

5 '
4 ' .

- 1v

and tolerant,” third "providing volunteer civic and intellectual leadership,"
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a hushand (or wife) with college-developed valuess" It is interesting
. . ¢ °
that this is just as important for males as it is for females.

5

Tables 3 and 4 both reveal that the non-monetary private
returns are,vie.ed by students planning graduate degrees to be ‘about

one-half as inportant ,as expected monetary returns.  Non-monetary 5
9 M -
¢ . & .

returns are relatively'more important for thase not planning to go beyond

.
-

Ps

‘the” bachelors degree. Students tend to overestimate réturns in relation
- . ! -

to the census data as indicated earlier.
Au even more- interesting perspective is given in Table 4, which puts
the overall non-monetary private rate of return at 7%; tﬁ}s is given when .

r - I

the factor weights are multiplied by the 14% private monetary rate of return

> & ¥ -

computed from the 1970.census data. This method of valuing consumption

time values it in terms of its opportunity cost, with the value.of each

- he .

hour of leisure time equal to the value of the marginal hour of work time,

The highest-non—monetéfy private returns are expected by those

-

planniny to becomc self-employed proprietors (19%), managers (14%),
‘ *

dobtors,(lé%), and lawyers (12%). The procedure used may overestimate
the value of }eisure time and expected civic service in ?&e high earnings .

professions, esbecially in fields where there are admissign restrictions .

A
t

and money capital barriers to entry. To get away from this, the middle

" oplumn shows that expectations of high non-monetary returns motivate
: ) +

especially potential musicians, authors, managers, and self-enployed

1 - +

proprietors.

™

f
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“Table 4‘

Estimates of Non-Monetary Private Returns and

Total Returns to Plans for Graduate Education.

L = [N

l Private Returns * Social Returns 2
Fields, Ranked by MNon-licnetary . Total Relative Imp- |[Sou-Monetary cotal Monctary
che Bhiecary | sty | Yomeem sof | orier o Tt GHE (i
: I-igm b date %i@& (to Moo~ | Ve
Graduate, All Fields 7 : 21 50 .4 12
Proprietor, (Self Emp.) 19 51 4 12 31
Manager (Mfg.) 14 . 46 43 9 25
_ Doctor ' 13 40 . 48 g . 27
* Lawyer \ 12 - 36 ‘ A 50 9 | 25
. Engineer 10 27 59 5 15
Accountant 9 26 52/ ’ 5 14 ‘ ’
Manager (E)thar Sal.) 9 ) ~ 24 50‘ 7 ~ 18 ‘
Other Profe\\?ional’ ' 9 28 g 5 15
_ Natural Scientist 6 17 54 & 12
Other Technical® * 6 19 4“6 5 15
& Architect s 15 50 3 9.
| Artist (Comercial) s 18 . 38 “ o, 14
Chemist 5 4% 35 4 0
Soéial Scientist 5 . 16 ¢ W5 3 ‘
Teacher (El., Sec.) 5 16 45 2
.Govt. Official 4 15 6 \ 3 12 -
Pharmacist b4 ~ 15 36 2 8 B
Social ‘:Jorker 4 16 13 . w2 9
Author, Editor 3 ‘ 60 2 5
Hed Techniclan 3 50 2 4 &
College Professor 3 n | % 2 7 ;
Musician .Y ! 2 100 0 0
Clegggman‘. . ' '31 : o - ’

{

a.) Those extemalit_‘ies (and equity éspects)’ specific to each occupation that are nop-
monetary in nature are notzincluded in Column 3 above, if non-monetary extetnal .
benefits.are defined to be those over and above pre~tax income, A '



<16~

v

The private monétary returns of 127 expected by those who plan
to becomg college professors is above the 8% calculated frrm the 1970

census data. This 1s interestjing in view of the concerns expressed during

N

this conference about potential gluts in the academic labor markecs of

the 1980's. This overestimation of starting salaries does not extend to

expected non—m&netary private returns, however, which are lower (at 3%)
: \ .

than the non—moﬂgtary private returns expected by those planning to entér

ﬁost other profe¥sions. Subsidies to graduate education raise total non-

1

-

| .. ,
monetary and‘mon¢tary private rates of recurn to 11%, above \the 72 social

rate however.
External benefits are, of course, very important as are eqdl;y con-
i .
" siderations. Neither externalities or equity are the subject of .this

paper, but wili be considered in the two papers that follow. Lest we
N ' . .
not get too pessimistic, however, note that the overall social rate of
B [ . .

2

return of 12% coveringlthe total degree program is rather favorable when
. . t :

compared to alternative uses of society's résources. And it could only

bg higher ,than 12% if it were possible to add on appropriate allowances

. for the ‘full scope of extérnal benefits,

-

V. ¥Why Families Invest gg_ggadhate_Education'

Thrning,to why families invest in graduate education, the private :

returns that they expect, botﬁ_monetarx\and non-monetary, turn out to be
ver§ important, o
I have tested this using a Ewo eq:%tion mofel that seeks to capture
., )
the essence of the decision about how ;uch oyt-of-poéket expenditure aéd
time to igﬁest.in aaQanéed education. The model is applied separately

to the student's invespment, the barent's contribution, and to the totai

investment planned by the family because graduate education 1is decided

| 19 - .
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upon at least tentatively by so many at such an early stage, and the

’

. result of this separation proves to be very revealing.

.The rodel consists ok the-}nvés;ment demand function (or marginal

| efficiency of inye%tt:ent scheduléﬂlustrate‘d 1 Figure 1. The total ’
investndnt ingluding that in ‘the undergraduate and graduate Z}ars is

A reasured along the hcrizontal axis. The total rate of return, ex ante

on the vertical axis. The supply equation is a supply of total resources

- <

cogsisting of a shpply of fun&%jplus the supply of time allocated to the
* ’
production of educational capital.

L]

private monetary pl.s the ex ante private non-monetary rate, is measured . 1
;
3
E

Shifts in demands.and supplies in Figure 1 will be used to discuss

the rost significaﬂt influences on familiesf preliminary decisions to invest

S ()

in-graduate education. The.full resuits are ptesented in greater detail

in Table 5 for Ebose familiér with regression analysis. The estimates there

h ]

LY

are by three stage least squares s{multaneous equation methodqigpplied
_ first to total family investment, then to the studeft's investment, and o
finally to the ﬁarents contribution. The results. are relevant to a large

4

nationwide sample of 1974-75 seniots at public institutions. All effects
4

turn out to have the expected sigﬁ, and all discussed -can also be seeé to

be highly significant. .
' In Figure 1, first, new growth of non-academic jobs fr trained per-
| sons in health, business, or research activities‘would,pf course,lncrease
P \ private returns shifting the demand function outwgrd and increase family -
investment in these fields. Thé dovnward slope of.the-démand fu;ction
under any given job market conditions curtails private investment in
fgrther eduthion wvhen the expected returns in relatio% to costs get too ) -~7
. low. The.latter effect is highly significant in indiv&dual student and .'
fanily behavior as can be seen in the significant negative coefficients, . %
for the private rate of return, ¥, in the studént and family demand func-

s -

tions in Table 5. . “ 20 ) . N

,
I __ o - _ _ o _
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L ]
//g;cond, dermand and hence the student's plan to go on later are both

larger, when ACT Test scores,}A,'obtained by entering freshmen are highef.

. / /
In fact, it is almost exclusively those who are im the top two ability
guartiles in the sacfple of 2,766 1974-5 seniors who are planning to go on.' .
Third, the high private rites of return expected by-blacks and females v -t
1 - . )
“~e

in relation-to the earnings given by the 1970 census data does increase
their investment demand, and incrgaseSthe_amount of higher education they

plan beyond what it would otherwise be: F}is can be seen in Table 5 1
” [ ] - *

the effects from race sR; and sex ;X .- Studernt uncertaintyz/h, about.

. -

L3

future earnings may a’so be seen to curtail further plans to go on with

L]

graduate education. .

- -

.

But it is important, and a littde surprising, that some of the mosd
, L

A * .
powerful influences on the decision to invest in’?raduate education come

-

from the effect of‘che availabiliiy of funds‘anq from parental support -in

the earlier undergraduate. years. Family disposable income (Y) 1s a highly

““fgiénificantﬂﬂeteimihang of the actual parental contribution in-equation (6)
ar.l hente an important determinant of the total plan_to go on for a graduate

degree; It shifts the supply of funds in Figure 1 to the right.

One of‘the most inféresting‘results to' be observed in Table 5 is'the

highiy sigﬁificant influence of student loéns, especially in view of the
- [4

current Federal plan for a vast expansion AEJaratant;ed student loans (SALLY

MAE). Loans significantly reduce the parental contribution (and visa versa)
. ~ .

,shifting the burden to*the student and increasing the amount he invests,

(see equations (6) and (4) in Table 5). The important pdrt however is the

net effect of the availability of léans on the sum of planned parental

and student investment. The net effect of loans, L"is strongly positive,
. ) ' -

L
.

e

- : 21 ’ )
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;- Marginal Rate of Return -

(Total) or Cost . . .

94

b

-~

Demand,,

\Marginal Effictency of o _
*Investment . N

rh - -

|
|
1

. . - L= Fanily Investment
$10,000 . 1* - $29,000 - (measured in/dollars)

L 8
FIGURE 1 Why Families Invest in Graduate Education

Oefinitions of Variables in Figure‘l and Table 3

indogenous Vax iables. ’

A

IF = Total Investment by the Family in the entire degree program in dolla.rg'_
Parental (I ) plus student (I ) resources 1nvested . N

r = Private Retums expectedefrom gurther higher education, non-monetary.
plus monetary (ex ante r +r ), ' ' -

' ' * |
Shifts in Demand; the "Eld.te" Appro ach.
Jobs = _gxprqui job-market ‘outlook

A = Ability, measured by ACT Test score

¥ = .Uncertainty of student about earnings o

R = Race, White = 1, Black = 0 ' ) ) .
X = Sex, Male = 1, Female = 0 ’ ’ ' ' S !
Sp = Pgychological Stock of Tastes for Higher education in the family

measured by father's plus -lnother 8 educat:ion

Shifts in S'vl._qgglv of Resources' the "Egalitarian" Approach .
Y = Family Disrosable Income as reported by parents
L = Loans obtained by students
W= Work-time} i. e., student's part-tigle earnings

S = Scholarships (when aiding aclilevers from high income families) ¢
N = Number of siblings
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. as may be seen in equation (2), shifting the supply of funds schedule to v

A . .
. ] -21- A
» 4 . * N

ine right in Figure 1, and encouraging plans by 1974-75 seniors for

graduate education. This net stimulus may underestimate the deterrsnt
effégt on jnvestment latér of accumulated dfbt, gut on the othen hand the
tendency of loans to reduce the parents contribution and hence totfl in;est-“

ment would be less important.in the graduate years where parents contribu- .
-

1
» Al

~

‘tions in the past have been relatively small. - ' -

; Student part-time.ﬁiik, W, 'although ‘providing part time earnings, . T
essentially teducés the amount of study time invested by the student in L. ’ §
. \ R = M R ) - j
producing educational capital. The -effect of part-time earnings therefore . .

- ]

~is.not vhat mighflbe commonly assumed, for part-time work, and a pohtion

¢

3 )
of the time spent as a graduate assistant, reduces the amount of study

time shifting the supply of total resources schedule in Figure 1 to the

-
left. This effect of Won family investment is highly significant as can . ",’
) .« - \

be seen in Table 5. ) . _ ) T e

Finally the parents education Sp clearly influences the parental

- ? \

contribution, but 1t has no perceptible effect on the amount the student

“
himself plans to invest. The number cf sihiings, N, restricts‘ghe parental
. .

contribution and shifts the total supply of family resourcés in Figure 1 to :

the left, but it also does mot have ‘a significant éffect on the student' ; ‘

own investment. . // . T .
1

In the future, the costs of graduate education can be expected to

L4

' rike\. But the growth in real family income, the fact that increasing numbers '

-

.~ _—_———

of parents ‘have been to college, #nd fewer siblings because of -lower birth,
£
}ates,will all wvork in thg,same direction as new student loan funds as sources

of increased private support enabling at least most students from the higher ‘
» / / .
income groups to plan toward graduate study. ' . ) . ‘

y 24

>
.,3‘ f ' . . . .
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a VI. Conclusion . -
b * ' ¢ ' . / ".

By way-of-summary and conclusions, students and families do invest

*

in graduate education in part because of expected non-monetary i1eturns,

- . ' Ed - - .
including their "desire to serve isociety." But the evidence is that
[ .o

expected monetary returns are more important. and this edge of expected

£

addditions to earnings over expected non-monetary returns is slightly

larger for those who plan graduate work than for those who do not.
- . ) i . ‘
tudents_however overestimate the private' returns they are likely
; ! .

. 1 -,
to receive. a result that was somewhat surprising. It suggests that pro-

. & B B

viding 'students with more accurate information, ‘especially about the

predicted declines in the der.nds for college teachers in the 1980's,

LS

kY

i

may reduce the number entering academic markets in the 1980's.” More informa-

tion should‘also be provided however dbout “he high return occupations,
and the admissions criteria and money capital barriers to entry\lowered
in fieids such as -medicine, law, management, and certain proﬁrieterships‘

. .3 ) . -,
which will tend to raise the average returg. It is interesting that more

-
LY

investment in graduate education for blacks and females can A%By be justi-.

i . .

fied on purely efficiency grounds.

But even if.students did not overestimate returns, -an overall private

rate of return of 14% to the total advanced degree prograh is a substantial

N »

coritinuing inducenent to studenﬂs and families to make decisiofs early to

invest in graduate education. The problems these results pose for equity

among income groups ie also very §E&ere, for the strong positive effects \

of family income, test scores, and studeht ioans combine to give graduate

.,education a new source of additional financing, but also a strongly.elitist

L]
L]

effect, 'M : ' is '
ore attengioe\:eeds tolbe given ‘te this,yhole(;toblem of intergener-

ationél equity. s R ' oo

.
o

-
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Finally, social rates of return in the vacinity 127 for ddvanced

) education are still quite gespectible. And there is always the possibi-
\ o -
lity (£ resumed federal suppgrt for rasearch and the.growth of demands
. ° . 3
. for pecple in new flelds that new Knowvledge- creates. °
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